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I w An -tj J -f^ 6T oH w ea 

<7)-i3<7>m\zmm^nrzm inmt. ^mmit^m<7)myi<r>mm\zmf^^nrzm 2mmt 
m^j: ^i^Lmx-mmm 1 nmikummm 2 mm\z ^ z tx-mm^mmitmrnizmB 

mt^^mmtitmmxt . m-^m 1 «®i:Huie^2«i^i:ioraicEp/jn$tircm^<t-^iCcj: 0 

i&v^^ 2 ftmtt^ltom 2 t^flg t 'Sr ^ CO T- -5 

c i: ^ !rti^!(i:-t^ mm fi^ italics. 

[IfJ^Jl 5 ] 

\z^Wi^nrzm^<ry'^i^^B%i t 
mm% 5 mw.<r)'m.^mm^mm.\zi3\^x . 

mm^umxt. mt^^i^m. Huiem2^ii. Tkum^i3-hmrsi.^n. it^mtk^m.^^ 

[» J^JI 7 ] 

Huie^gpiili. Huie^l^H. Huie^2^JR. ;^z;f^l^cott;tt^^^#tp t^oT^b-S 



I m 'j^ >« o J 
^ <7> T- 5b ^ 

im^m 1 0 ] 

if5)<Ji8 ^rzit9 mwi<^mnmmrmm.{zii\,^x . 
imsm 1 1 1 

mmn 5 ^ 1 0 <3ov^-f tife- 1 mizmwi<^nmi3^m^M.\zis\^x . 
mm^mm:it^m-^mi^Lx\.^^mmm i ^wa^ 9 >x3r>^ . mmt^ 2 ^m\t^ ^-^ 



[ 0 0 0 1 ] 

[ 0 0 0 2 ] 

>t'nciJ. ^4?i*c^H6t^ < tlT § fco C<7)4><7> 1 o i: LT . DRAM 

(Dynamic Random Access Memory) jb'lA < ^ tiT v,^ -5 . D R AM^o^-feie'l-f^T ( 1-M 
T. > t -J -fe^u i: -7 ) a. 1 M<?)^i' ^N-i- J' 1 flSI<?)MO SF E T (Metal-oxide-semi 
conductor field effect transistor) jb^'b'fc*). 31^^ ^ tl > t •>! -b <7> ^ ^n* >- 5^ IC 
ti/z«?^<?5^flBfcitltvi-^mJI^fl:^, T'v'- 5^ >uf|-^<;) r 0 J ^^\^\t r l J L 

[ 0 0 0 3 ] 
[ 0 0 0 4 ] 

> t 'J i: LT. ^fel^m#c7) ^i^^ ^ fz^^l^m^ > t (F e 
RAM: Ferroelectric RAM) . ^^fi^'l±^*<7) BiMfiJjt^ ffl v> > t 'J (MR A 

M : Magnetoresist RAM) 'fir ir 3b*ii @ $ tiT •) . ^^ W ^ 5 tiT v> S , F 
eRAMlS. Klc^fflfk^ tiTv^i, c 1 1 ») . it5a<^^S^^v*T- § tild:. 7 ^ v ^ 
>t ';^a^- v i'<?)DRAM^^S}f|;^-eSSi:W^^tlTv-k^, 
[ 0 0 0 5 ] 

^kmn^WnV^o^n % . FeRAMlcU. ±lC^fb1^^Sijim#)b*f5£ffl ^ tlTv^ iefbij^ 
BaTiO^. PbTi03^irc7>^a^7.^^h ifiljt (Perovski te) . L i 
N b O3. L i T a O 3 jg ^ >v )• + A v lii© (P$eudo-i Imenite) . PbNb206. 
Ba2NaNb50i5^ir<50 5'>rx^> . -/n>X (TB) liJg (Tumgs ten-bronze) . 
SrBi2Ta209. Bi4Ti30i2'5: <?> 7. T^Jl^j^^jt (Bismuth layer-structure 

ferroelectric. BLSF) Pb2Nd207'5rir60^Mni'a TJ^-it (Pyrochlore) tc^^^lg 

[ 0 0 0 6 ] 

Cti^<504>T^Pb (Zr. Ti) 03(PZT) T-n^ ^ tl 6 #ftl^^ll^m#)tj«, 
[ 0 0 0 7 ] 

fi¥<?)ilttm<^liil6^<?)'£s^.'l±)tj^'b. ^Mft^-i (MM) T-M^f.^^^'^^^-l^^ll-ITc^^^^l 

vxllt^1i5t^|^«# (BLSF) ^ nxv^^, :^vxJH^1iii^Mifim#H. 

^i-ffiitf 'I4lc:^§ ^rJTf j!g(^}f iC rSl lib co r«I § ic J: ») :5i-)|l»)b* 1 0 h c i: ^ . 

^*>«^ix^^ 1±/zl£l^lC i: ^^rb*'^^^ < . P b ^ J: ►) ^?g§?Jf#'|±fC®nT -?> t 7 ^ 

< r!^^vS • /jDlvi i: 4; tc^il6*^v^<;)^^^T*)^ ( iff 1^ iSC it 1 # ftS ) . 
[ 0 0 0 8 ] 

77'yi^cu>^:.j<of^ip«9i:L-r«fl^^tiSFeRAMlciJ. ±lc. x^-y^'MtFE 
TSJc;:5i'!i^ tiS, 5^ -y m li > 1 H ^ > 5^ 1 ^f- ^ .^• 0^ 57 e R A M of ti 



^ ^ v> TO JH w- "J ^ ^ V y T ' « :^ y -a -< tj c_ ^ ^ u- — v as -\ t ' « ^ y -a. it tj . 

[ 0 0 0 9 ] 

±aiL/!:^5'-yi'3IF eRAMJcjttL. FETMF eRAMli. Kl^n^m^F e RA 
Mt LxmW^flX\^h, FETMFeRAMlJ. lh7>i'-X5'MFeRAMi:tDfl* 

ti. c<7)i«]ti?-^ . MO SF ET <7>Y- h mmt^ ^ mit<7yY- h mmm<^nt>*) iz 

^^^Mi^^'^W.M. L;^MFS (Metal-ferroelectric-seiniconductor) ^FeRAM. M 
OSF ET<7>r- h m«^Jifc^li^m#^^ieM L fcMF M I S ( Me t a I - 1 e r r o e 1 e c t r i c- 
melal-insulalor-semiconductor) ^F eRAM. ^ h \zMO S F E T co Y — h t Y 
- h^mm(^m\z^i^mmi¥m'kmM.LrzMF I S CMetal-ferroelectric-insulator-semi 
conductor) MF eRAM'5:ir«?> 1 h 7>>'-7.5'mF e RAM***>^ ( ^Nf fPS:!^ 2 #M 

) o 

[0010] 

zn>h<^F eRAMlt. MOSFE T coMi^f iz^^mMi^co ^m^kmm ^ ^fz^coX'^*) 

. ^mco-^miz ^ *) . Y- h ^mmm.r<^^mi^mm\z^ ^-^^i t)^mm.$ n^m-^ t . m 

[0011] 

F E T^F e R AMT-li. W]WW.mi)-h. ^- 5' tB t ^ o T ^ . 

. I h ^ y ^ 9 I ^ ^ i. 9 mF e KAu\z)t^xm'Hmnh'h^ <xb ^ z ti}-<h. 
mmmit\zmmx'3f>^^%m^n'0o 

[00121 

L L ^j: ii^ h . l^mLrzWH^Xlt. ^i^m#<?>Jl ^^4$-* ±lc ff^fiS^-^ C 1 1 =5: S ij*. 

s i ^j: tco^^mi^mn^^m^^fz^'^. ^^.mmi^<^iis.m\zm<m^^hn^'/jiYJi 

^**^^«ft^Mfflit?t (Metal -Organic Chemical Vapor Deposition: MO CVD) 

mKctxit. mux'cofi^mt^'Z^^ t-^j: ^fzdb. ^mi^^^^mij-'mitxit^wLx L ^ ^ . 

[0013] 

^fflT'<^i&fb^li^il^mf*:<?>:5i-^i<^tf ^^l-f-S J: 7 'Sr Salt ffi m 1^ ^ ^ ^ ^ it -5 
> t M <?)15^}t!r^'|±^W L < < LT L S 7 o ^rzXm<^mfi^lt. Y- h i}->b ^ V ^Jl 
CO - ^ mrt^ Ji::^$-y:^fca6. K ^>i^';^5'c7)ON/OFFJt^^fb$-»±TLS7o 

c<?> J: 7 'Srp^iii.'^^^v^i-s ^kmm^ t ^mi¥\zmiz-mmM^<7>mmm'ki^tsmm. 

[00 14] 

-ha^ LfzZ tt^hmh-b^-^j: ^ i> \z. )Xiti:f^<?> tLTvii^ tiT -6 F e R AM^ 

^ri^i^'muRx/m ^ <r>wmmfi^ij'Ai}''U^<hrLX\>-^ ^ , mx.it. fiuiE l^z ^/^u r^u^s^M 

0£ V D:'3^^tc^0;t . ^N-^u X • u - ^f • T='.t; i^- >- 3 > (Pulsed laser depo s i t i on. PLD) 
. Sb^ifeX/>- V 9 '} zy r'tk ( r l-$putter ingv R F v v h a > v 9 'A 



cxi«fr»*»y X i:/Oiv^'«vyv2;*.Lietiiuu i.}liuiiuii ic^uiimitc ^vuiiciiiiisv 'd.c-w-^ 
[0015] 

[00161 
[00171 

m^^inhmm<^m.m^WL^\zmLx\t. p l DTStt^^^B^^^vi-e^fc-s, ctiii. 
\zw^ri^^n^mm\z±%i-j:mn^mt-'±.cxL . ±mnx<Dji^m\t^mx\tts:\^, 

[00181 

±ai L/zfi <'C7>^Jf^^ vilest L . ^^l^m#^<7)ff$;s^;^vS i: LT -y 5^ > rvS 

* t J: . ^m'Srfil^ll^il • ^'j^^&io 1 ojc^c o Tv^S, 
[00191 

RF x^N--y 5^ >Jtc v^T . - r -y h i: L T ^ i: -5 

t}^3h-^rz. z<r>rzdb. hm^fz^^^v 9mxit. m-^n^fi^Lrz'mzmm^X'<7y-r-- ') > 
t^nxB tzo 

[ 0 0 2 0 1 

-1^. X>N--y 9 m<r>mn^mcr):^'aih LT. m^-^ n ^ u>itDft (E C R) ic J: ») 

/i-y- 7 X vntt't^ Mry^9 -Yv v\z^\ ^ih^m^^ %x . x -y 5^ > r-r S C t 
^ . ^^^«±tcitft$ -tt-BE C R X^N->y 5'^a)b**>So 
[ 0 0 2 1 1 

ECR^^lJfflLfc^'^XviJ. I&^XHCO. 0 1Pa5g^)T-^J5:m. ^u^^r'- 
(?^1 OeV^^) ^iAx <7> Mr y ^ ^ >i ^ - c^mm . tyit^ta irc7)fstirc^^'t4^ 

h«3^^X>N--y 5'-t-5, t t tic. X/^••y 9 ^ tlT *1IX<?) ± fc L /i ^ jg^ ^ x 

^m\zti:i> ^htiXK-^^. tJfeoT. E C R X/N- -y 5' vST- ti . {&v^^«S)ST-^d°dM<7> 
C i: )!>*:*^§ ^iff i^T'^ 0 . ^ u ^ mubX i^fLtz^ <^ h ^ . ^ 

\zY- vi^mm<^r^f^\zis\^x\t. w(7>*^'i±^i%if ltv^^ (stt fF:i:i<^ i . !^fp^i^i2 

I 0 0 2 2 1 



<*s /w X l-l/ U iV ^ ^ ^ V y "a. ni V 7J« 5)1, ^ 1^ ;f!;y ;j> ;jtx* vy ^ TO a C >1 L 

tp^^H^«^*:c;)®l^i^cov^T^^^ nxv^^, l^fz. E C R >v ^'vitc J: ^ B i 4T i 3O 
I 0 0 2 3 1 

^fb^-tt^ (^^^-^^u^ff^R^i"^) '5rir<7>$/j*ic=k •) >t ^ H m ^ if -5> T- li ^5: < . ^ 

[ 0 0 2 4 ] 

[iftfF^i^ 1 1 iff ff m 2 8 1 4 4 1 6 

[!rffF^i^2] itffP^ 2 7 7 9 9 9 7 

fP^fi^a ] !f#PI¥ 1 0 - 1 5 2 3 9 7 

[mff^U4] iff ^¥ 1 0 - 1 5 2 3 9 8 

[!ffff^i^5 1 nm^7 - 2 6 3 6 4 e^'^m 

[^^iRffP:5:i^ 2 1 -y 7 -(H-v^>?i7X.U5'-.^58^. 243H. 

1 9 9 1 (Appl. Phys. Lett. . 5 8. 2 4 3. ( 1 9 9 1 ) . 

1 0 0 2 5 1 

L*-L^**^. !fffF^ii5 \zt^m^tLX\^^mj^lt. Hua!LfcMFSMF eRAM<7)r 
fF:^:^ 5 MF SMF e R AM<50tS!3i3S^lcfi:^<7)P«^M i: «r €>^4|#_h<;)^M 

it^<?*ff$fi^^ tiT L . il6X^«mW<?^^*^^ < <7>XP(|60^^)b*!ff 'l4lc:^S < f^W L . 

iLfz. >t t LT<OON/OFFltt3^J^T-*>»). + >5r t T ^ o <. 
[ 0 0 2 6 ] 

Z<7yrzib. iff fF^i^ 5 T-tt . ^^mm¥\zm-t ^ttnit^mxit^j: < . T<7>->'5rv^^ 

L ^ ij^ib . C <7) ck 7 ^^ffllC felt § H 7 -V f > r^^fttfJ^^JJtff ,|4cr> t X X<7)jl 

Hcoif^. > t -J <7)«}f ^^a^«jf§|ni^^gJS i: =5roT L ^v^. JlII fl5 S« > ^ 'i 
[ 0 0 2 7 1 

<^^nt^mhfi^^j: ^mmitfi^ij-hmfi^^ firznm-^m\.^x'^^Lrzmf?t}-'m^iih 
m^^^m-f ^fzdbizm^^ ^mrz^j:m^mm.<r>i^m-^ urn t-t^, 

[ 0 0 2 8] 



^ jd. /M, ^ irv« .flsj* \ <i5fk flx. e c» X ^ a ^ y ^ ^ nn ;xA* ^ TO »-J pp V ; *o 4 t dJi ^ 1-4-^ m 

fist ^iJ'^'Sr < t'i.m^rzmmmi'ij^mii^^ii. mmf^ x-^±ii^M^^fi^$ nxmmm^ 
^fcgitttj^n/iE c R-:^7 xv^. avMcS'SrsteST-m 1 mmjkum 2 mm\z^m ^ 
z tT'^mmit^m\zmj£i)*Bwm^nrzV<mt't h ^-i izLrzij<r>-^$^i,, z<7>mM. 
iz^fiit. m^it. m I mmizm^-t ^w.m<^~i^-^E CR^ x-7<r>mmm\zmL . m 

«ff <)*E|l:f]n^ nf:::yiflg6»^i.b tl^ o ^rfc. E C R 7' ^ X^ti. m^-^- ^ a H a >ifcoglc 
J: •) tlTf%i(6^^^C J: ») Mt/l x - jfj*-^ ;t ^ tl . JtaHS »C ^| § tB ^ tl ^ 

[ 0 0 2 9 1 

\t. m mm tm 2mm t<r)^\zBw-h\i^ nrzmmm^\z ^ fficjjxftij*$<b^§ t<7>T-5b-5 
. ^fz. ^mmit^mit. m imf£ii.i:i±.<r>mmi\i-h\nz^ ^ m ii&tiim^m^m I v<mt 
* ») . m 1 mj£titm^<^m^j:^m2mj£ii.i>ir<^mmB\ii]\i\z ^*)^ i ntKo.^ o 
2»}Aft^j#om2^«si:^€.^<50T-3r>6. ^fz. ^mmitmmu. ^i'^^r < t 1 

PBi}->h^j: . mmm<^^iz^m^ ntzm'&^c^'^^^Bnt^^M^j: < t ijm^^ij<^X'3hh. 
^fz. mum It. mi^w. m2^m> Rummt-hmti^^ it^&t^mm.ff^\zit^L 
xm 2 Am(r>^^SLl^^^ti3^4^^\^^cox'3h^. ^rz. mumit. mi^m, m2^m. Rum 

< t^m i^m> Rummij^^mfi^^ii. nv<i^^]kui^^w<7)^j.^tj: < t ^ i ot^>-5>^ 

RT/mmt-<hm^^ ii. it^mi^mmfi^\zitmLxm2 ^m<^mff^\tii''4^$ ^^ij^x^^ 

[ 0 0 3 01 

viALmmLtzx ^ \z. -^mnxit. -7' ^ x^±fi^m.x±m,^iirzmM.M\z^\Bi^^firz 
ECR7-7Xv^. svMc^^€,<tygT-mi mii^Df^ 2 mmcf^m ^ -^t^ z t xAmm: 
amizm&fi^im ^ nrz-^mt-t ^ ^i\zl rzcox. ^ 'SBiz'^m<^i^mi}''m'^ti^ 
=5: ^mm:itf'^i}^hmii^$ fifzn m^^ X m L fzW] ij-'m h n ^ ij-' i^mx ^ ^ 

{^m'^mim't?>rzi/)<7)m^<7)mm] 

[ 0 0 3 1 1 

liir. ^mn<^mm.<7ymmAZ'o\,^xm-k^mtxmm't ^ . mut. :^^m<^^m.<^r^ 
mAzisi-r ^mntf^ mrmm.com fi^m^ mm ^\z^-tmM (a) ^^^^:kLx^'t 
mmm c b ) x3h^. mi \z^.-tm^mmrmm.\t. mmm 1 0 1 t znizmm-r^ -f => 

Xv^fiK^ 1 0 2 t^ii^Tv^^o miM^ 1 0 1 IJ. LTu'SruS^Jim^glCaia 
m?^i*M^glC J: ») ^7 Xv:tfiK^ 1 0 2 i: t t F«9 )b*S^8m ^ tl -5 o ^11^ 1 

0 1 icij. «mfl5^!^«flYbi!aii<5o?tm i: tL^mw.2 o i ^'U^^ ti^.a^ts^^u 5^ i o 4 

[ 0 0 3 2 1 

7-7 Xv^;3X^ 1 0 2 IJ. 1 0 6 iCilaSL. K^i^'i^W 1 0 6 IJ . B^.^. 1 

07^/hLT4^ife«108 lc}iM5 tlTv^^S, 1 0 8 li. ^ ^ 1 0 5 

icilii LT v-k S . * ^c. 7 X v^^^ 1 0 2<?>^H;ScI^V7 X-^^tfi!^^ 1 0 2 co_tg|5tc 



yj o ^ vx. m i w o. xjiAt /•&■>! u / . :&bc.'*s»flx.a i v ■< -i <e< tn -r w m 

So 'Srfe. 0 1 TIJ. -7 ^ ^ nifef^^g^ 1 0 5 cfc 0 tlfc-^ ^ n-J^mtl^. 

1 0 8 lcfcv^T-H:5^iKL. "t' 7 Xv^^M i 0 2 ±gP<7>S^4p&W 1 0 6 ic. ^ 
±fi^m 1 0 2 <50iiJ:^fe-^,B^S 1 0 7 ^y^LT/iS^$ itTv^Sft*. C tllc PS S <?>T' ^ 

[ 0 0 3 3 ] 

_ t ^c. ii 1 ( b ) <^^^i^i^m\zit. mmnttj: ;^mi'i}''mfi^$ nrzmm2 o i n^m 
/F^tiTv^s, ^nx2 0 i<r>±.\z\t. nm\z^n ^ntzr^^mmm 202c;>±ic. ^u"? 
^iiicsit^tifc^w^fbii^ji 2 0 3 ^mm it^m 2 0 3 <7)±.iz. ^mTmiz^ 
n^rirz±.^mm 204 /j^^b^^ n-rv^s, ^mmitmm 2031*. m^\t. ^j¥3 0 
200 txmnmizmf^^n. b i tj i t 0 tij-hmti^^firzijcox'^^. zcn^ 

1 izmij^^ iiTzMTizisK-^xit. ^mmitfi^m 203 <)'±gpmfi6 2 0 4 1 rgi^misfi 2 0 

2 i:<?>^lcE|l:/]n$ ti/imm<f ^ic ck 0 SJSft L . ^Wi&fbl^Sfi 2 0 3 <?>S|jift<?) 
V<m\z^ *) . ±gi5mfis2 0 4 iiTglSmffiJi 202 i:<;:>P^lcrttismrt<^^^,^i)*'Xfl::f -So 

[ 0 0 3 4 ] 

m 1 K:^-tmmfismii^i:<5oti)f^i5ijicov»Tiie^i-5 t , ^-f , {tan^ 1 0 1 jku^y 

Xv^fi^^ 102F«9^10-5pa<?-'olO-'lPa L fc^. ^vl^li ^ xip ASP 1 

1 1 J: 0 ^vl^'tt^XT'^BS T ^u=3'>7yx^^AL. 7*^ X-7^^^ 1 0 2 1^ ^ #J X 1 0 
-3^ 1 0~2p anm<^!£tllZ't ^ . Z<r>-^mX'. BIM=3 -^'11 1 0 J: 7*7 Xv^fi^^ 1 
02rtlc 0. 087 2 T<7>mm'&^±^ itfz'^. ipifeW 10 8, 1 0 7 ^-/VLT 7- 

^ Xv^fiJ^^ 102|^IC2. 45GHz<?>v^ i^ni^^ilAL. m^-^- -fi'Dha>itnft 
(ECR) ■:^7 X -tt^, 
[ 0 0 3 5 ] 

E C R7-7 X^it. fi^M^r 1 1 0 *^'b<?>l%i(B^iSfC J: *) . ^^Ix^^l. 5^ 1 0 4 
\Z 7- 7 X V 5rt^ ff^fi!^ -t S , ±fi^^ flfzE C R-y ^ X-^O) ^ ^ It SkM =i 1 1 0 T 

m n^^W(,mm iz ^ ^ -y-y xv^^^^ i o 2 ^ mm^ 1 0 1 <?>ilJ^c^| § m ^ ti. m 

M2 0 1 <r>mM\z $tis, zcr> t ^\e\miz . E C R y' y X^ (^cr> ^ x -i t > t)'' . m 

Tic ^ ^nmn'^^^'t ^ j: 7 -t^c . m^^na^s =k 7 izmm 20 1 iijic^i s m 
^ ti. mM.)rtn<r>mm 2 0 1 <?>^ffiicmw^ tis, c<5o j: 7 ^ 

[ 0 0 3 6 ] 

3 c;) J: 7 IC ^I^X 2 0 1 tC H^t^ ^ tih y ^ X-7m^<^::!^^ 'I ^-^^It. 7 X v -JTlc^ ^ 

i^feoT. 0 1 (b ) \z%i9t^m.±\^xw^'t ^ 7 ic. Tgpm^i/s 2 0 2 \znm^ hmm<r>- 
m^k-y' y x^m,<^mmu\zm l . Jigpms 2 o a t^y y x^m.^<^^^u\z m^fi^^m 
t-ttiit. y' ^ x-^m.^<7y^^t)^h^±-t ^n.\^^X' . c tiib 2 ocominp^icmff **B[i;/]n 

^n. ^mmitmm 203 \zn^mmmit (Electrical Orientation : E O) %mz'^^m 
[ 0 0 3 7 ] 

^mmitmm 2 0 3 tcc<?:>E o^iaii^m-tc tx. my^\.rzm=f-(r>m'&.t^uhnh ^ 7 

ic^So mx.\t. A r 7'7 x-7^^^$ ^+x^T^cHjat^i-s c tT-. i# 

+ 7 ^v^^^T-E Oi!a5I^i-S C i: <)»pr^gX-^S, S . L J: 7 7* 

vXv?^flJffi-t^Ci:T-. 131 (b) lC^-tJ:7lC. n^co mi-\zn \^X . IB] ic E O ^ 
11^-^5 C i: ^arftBT-*>S. E C R ■/7 X v9^<;>^^tpi,^.b^^-rsmtsi^^ . iSISCflit^m 

^TIC^LTE OiJaiI^-r-2> - 6*51^6 1 'firs. 



I V O O J 

•th ^ 7 iz. m^-^mm-t ^ j; 7 ic lt^ =kv^, mx.it. n 1 ( c ) iz^-t ^ 7 \z. mm 
ts^i ri 0 4iz. V V rftijpgp 1 2 1 -^ALxmrn^nm 1 2 2 !b*mM^ ti/^^^flgi: 

L. iJlJ;ta. 13. 5 6 MH z<?)^ilvfe<}**U5(*^l^ 0 4 icEP/jDBr^gt LT t ckv^o C 

J: 7 izmmt^'i n 0 4 tcm^^en^at- c i:T-> vsiw.^ n?>mm<^mmn<r>m^ij-'m 
m'^mt^j:^. tfz. mmt^'i ^ I 0 4 \z . m^it. 1 0 0 °c ^ s 0 0 r ic sis 2 0 1 ^ 
^nM-r § ^-9 (mmn^m^m) i 2 z^i^^m^^^^ ^^izlt^^\^. z<7^^^ \zmm 
2 0 1 t-^mm^ nrz^mt-r ^ z tx-. e 0 m^<^n^'k\^±.^ z t iy-^smt^j:^, 
^ h\z. mmts'i 5^ 1 0 4 <r>mm cm 1 c a ) ic^^v^Taj^mM) izmm:=i 1 2 4 

mm 2 0 1 icEn^Di-smjitfo^ijiiij'Hrfiii: ^r-s. 

[ 0 0 3 9 ] 

^ firzi><7>^m t Lx\.^ i> . t^oT. ^Mmts \^XT\z^s't'^i§.izm^^<7^X'it^j:\.^o m 
^.izmj-izm^^im(r>nn'^mm. jkum<D^^iz ^ . fi!i<7>is:fiib«miij$ti^ci:**^ 

[ 0 0 4 01 

■yr/i^ic-tinic^ L. ^ h\ziEcoi^\^izmi]\i^ -^^ m'^iznz/ \zm L fz t B iz ^mm 
itm n 2 0 3 ^ iTtti -5 m-rui )b*}e<txT^'j^x<7):t#'i±^^LTv^^. si^iic^^ic t 
um.mm2 0 3ic j: *)tn-t ^ns-^o w t}-hn<7^i^\^\z% ^\z^\^n\^ ^tz^^. ^mm 

itmm2 0 z-km,nhn(r>n.mt\tmm'p'^£\.^ 0 . ivx-m-o. i2mA@)^), 
[ 0 0 4 11 

i-ftz'ik. m\zn<^mm^'\^^ < lx\^ < t . t ^mnmij^±B ^j:n<^mwti}^win 
^v^mt^i^n^iifziL^. ncomwimitu^i^-Lxx,^ < , z</) . mwimit- 0 . ivx 

[ 0 0 4 2] 

iXlc. TgUmSH 2 0 3 jEc^^mffi^EH^n L T < , z<7y'\kmxit. iE<7>'ttJBE ^ v-» 
§ a. HUcoSS^^I IttSift^^'v:^ =5:IE<75mru»rin-S. ( 0 . IVT-^SO. 6 3m 

A) , tz^i}^. 0. 7 vnm^xiE<7>'mf±'^wfj^-t ^ t . iE<7)mmi}^mmi^'M't^. s 

mo. 1 2 mA^J^T-ife^, 
[ 0 0 4 3 ] 

W±lciaB^ L ck 7 '5r. ^fli&fbi|^Jl 2 0 3 4^ ^-rtti -g, m$rtc;> t x ^ 7. li . TSI^m 

ffin 2 0 3 iceni/jni-smffiic J: 0 ^mmit^m 203 <7>©:fji:ftij'i^ft:i--5. c t h^mmx^ 
^ tmmx'B ^^~^\:j.±.<^±% ^ concommv^i^inm-r ^ z tiz X ^ . 

-'■s.<7^±^ ^ <r)W.<7^mmw ^^^■^t\iip't h z h\z^*) . ^witfbii^Ji 203 xfrnuij^uniz 

[ 0 0 4 4 ] 

^mmitmm 2 0 3 icii. znhco^^rn.'>^mh-m^tn.v^m<r^ 2 ^(T^^^-^^mij^n^ l 
- 1 vm^X'Sy^ . n^tK^mh^S!i^tfi^m<r>ntK)t\t%^ 10-^10 o^j^T-^^o ±ie 



IX c ^t- wx B/u ^ uj s/j I h w- "J 5fc 'd. ^ -c V 'd. <_ T« He J u- ^ < & o V- v/y * y u -nr lai u 
[ 0 0 4 5 ] 

U^\X. B i T i «7>fiJ^)bM : 3 (7>mtm^f^W (Bi-Ti-0) l3-htii^9-^ 
vV^m^^. ■7'^Xv;^r7.i:LTT^i.=T> (Ar) hm^^ h^m^'^tiE C K 7^ 'j 9 
vilCcJ:^. ^W^fbl^Ji 2 0 3 )b*Jl^fi«^HX|g-r-*>^, E C R x ^n- -y 'Sic * ^ ^Hg^ftil^Jl 
2 0 3 <?^ff^nXlco v^Tl^iB-t^ i: . t . 3 0 0 7 0 0 °C (?5|BH ic ^jHx 2 0 1 )!?»^n||a 

Ar;<rx^ipAL. mx.lt I Q-^F a-^l Q-^p a ^ <o JE ic , c^t^flgx*. 

7 X-7:feB!^gjC«^-^ ^ i7 a h n >itog^ft£Ofi|ii^-^;c. C<7>^. 2. 4 5 G H z ^ 

[ 0 0 4 6 ] 

iij ic JSC tB ^ ti ^ , S/--. "7*^ Xv:^R^^<?:»a;nicieg$ti/ijgfe^S#5'-r-v h ic. 13. 
5 6 MH z <r> <^mz.\t^ O O W) Cc^ C i: tc J; . j^,1iS# 5' - r 

h A r LT x^>' <v 5^ > r^^^^C L . B i i: T i /j*?R t/tti ^ 

o 

[ 0 0 4 7 ] 

W^W9 -Y'V V J: »)?Rl^tt; L/zB i T i nf\t. => Xv:fe^^J: ttS ^ tl 

fcECR7-vXv. ^ tlf-E C R 7- ^ X^IC J: v$'t4fbLf::^^^X title. 

/JD^^ tlTv^^Tg^mffili 2 0 2<7)^ffllc|ijaL. v^ttfb^ tlfc^^lc J: ')^fb$tl-5, 
=Srfe. jXfC?;</'X t LT<?)i&m ( O 2) iJx\t. Wl^lc tl^B^^^ J: 7 ic A r ^ x i: iJ f® gij 
IC^A^tl. 15lJ;cli9^« 1 sccmT-i^A^ tlTv^-Bo ? - r -v h ti^^i^ # 

c \:Xh\zm.m\^rzE C R X^^'•v J: ^^cOA^B^Ts mz.\t. O nm5gS<?>^ll 

^fbl^H 2 0 3 tl/ct^flg*»#^n^, 
[ 0 0 4 8 ] 

)Xlc. E C R X/N- V 9'fHz ck 0;^^ B 14X130 1 2fli<^Jff tttc o T . i: 

izm.m-t?>o mnm^it. ECRx^N--y 5'^a^fflv^/zB 1 4T 1 30i2^^ff^fi^icouTa 

0 i2B<^m.Ji^t^mmx'B ^ z t-^ ^K^fzLfz. 'SJd. cc?^x^n'-v ^'nl^^T-ii. 
^ 9 yt^A : 3 ^ffifi^^J^o J; 7 lcff$;^$ tif-iefbit^j^;^#: 5^ - r -v h ( B i 4T i 3O ^ 
) ^ffluTv^S, HI 3 IJ. E C R x.N- <v B i 4T i 3O 1 2^ fi^^ L ^cJS-^cT) . 

4>AL/iit^rtMtc>rti-^/S:)lM)$<?>^fb^^ Lfcirt'liH-e^b-So ^fc. EI3li> ^Jfixtc 

[0 0 4 9 ] 

EI 3 ck *) . ^^rt»)b* 0 - 0 . 5 sccrat/Jv^ i: g , ®&m0f&Mi!)*O . 5 ~ 0 . 8 sccm<7> 
iemrtMi)* 0 . Z %zmm%(^n<^^i^\z^i]-ti^ z ht^t>b^^ o C <?> !t# '14 ic o v> T . 
^ill-KH^^I-liS^^- V X-7^7t ( I C P ) i:3SiiiMm^SliS!(M<?>»ffflmm^^mL . ^ 
® ^ n/c^^B¥*lBlci^'^fc, i^^<?^,^*. ^mrL«*«0 - 0 . 5 sccini:/h$ v^^ica. 57 
-r>yS205 »cBi-Ti-O fefe^fS ^-r«yh^f$^LTv>^<?)lc^jgi^^-r. Bi 
i: ^ ir#**i^rv^T i - 0 *«±^^^<30^^)l)b*fl^^ $ tiT S c t !b*^jBflLfc, ceo 

[ 0 0 5 0 ] 

^tz. mmWimt^ 0 . 8'-3 sccni^^<7)it^li. B i 4T i 3O i2<^<b#ai^fi&*lR!^<7)«!ft 

'^^BXiJtt^^B^BT-;3^^ LT -g, c t ij^^jBH L /i, zcommm^-km^^m.c tt ^ 

h\z . Wt^Wimf 2, %ti\&\:Xl.<^^^\z\t. B\<7>^\^t,*^\^mhts:^. Bi4Ti30i2<^ 



P3 'c(. <u 'd. -o «- c, «- -rj /w o ax ^m*»\-s. sx^m^sx l> <_ v o o 

1 0 0 5 1 ] 

hflXUh-f. E C R ^ 'V 5^ ^ST- B i - T i - 0 <?)feg^ 5^ - r «v h ^ffl v» T B i 4 T i 3 
[ 0 0 5 2 ] 

YK\Z. EI 3 «+'<7)iem^^Al^60 a . i&^lit^ B <J0 (9 . g&^lit^ C 1^ r <^^m-9il«^ 
LTv^ III41C15V^T. (a) . (b) . (c) . ( d ) It. m'^m.'WMX 

*>'>^ (a'), (b'). (c'). (d')a.^ ^ <n^m^m^m\z^Lrzmx<m 

[ 0 0 5 3 ] 

YKIZ. mmm.m^ 0. SsccmtLrc^fr^T-li. 04 Ch) RUMA (b •) Ic^i-J: 

7 ic. i^mLrznmit2miz^mLxis^. 614x130 i2<^it^m^&^m.fi^\zitmLx 
iifj'ar^ 5^ >^#tf^)ii&fi:ii^m-ii 2 3 4 1 . B 1 4T i i2<^<t^&tm^m.i^izitm 
Lxmm^j:^ 9 >-^^tsm^m 2 3 1 t ij-^mi^^n. 23 ic^'+'ic 614x130 

12<^^H^*^'b'5r6 5|f4|&3 1 5 n m^)^<?>«|gC^offi«(^Sfi 2 3 2 L T -6 ^^nii)*fil 

[ 0 0 5 4 ] 

iX . mmWim. l ucmt Lfz^^ r X\t. 114 (c)^^/[14 (c*) iz^-^ ^ l \Z 
. 2 3 1 <7>4'tciJ5S(^Sa^B*4 2 3 2 L T ^ $ tl ^ , fzfz L. 

2 3 1 Ru^mmitf^^^-m 2 3 4 li. tijizi3iis^x-7^i]^wutx\^^j:\^-^mt^j:-^ 

Tv^S, W±lc^ L/it»tflSa. ^flilt<7>S)^^fr*M 20'CTabS. 'SriJ. 114 (d);^ 

4 ( d ' ) li, 1 seem i: L fz^f^x^ML rzm<7)mm^Mx ^ i}^ . mm 

[ 0 0 5 5 ] 

E CRX^N--y •Jff^fi^^tlSB 1 4T 1 3 O 1 2^<?>ir#M li s fi^^S^ ^ K ^ 

« ii5ii. ^Mum\zn't ^fi^mmf^tmn^<^^it^^Lrz^cr)x$>^. msizit. m 

<r>mitiJ*yFLX$>^, H 5 iC^-r J: 7 IC. ^Kil^ i: ® Jf ^ MS Ic jhT L T t ^ ^ ft 
•t ^ z 1 1}-' ti^ , 
[ 0 0 5 6 ] 

Lxmncom^n^^-^^^ z tt^t^tj-^Bo Mi^mizit. m 2 5 o'cnm^x<7^iSiU^i^x 
It. mfrm\tm 2 t^\s^ < t^^i, y t ^a^^irt'ii^^LTv^^o 3 0 o°ct)-^ e 0 o°ct- 

<?>4'rafi^^rMS^ta!iT«. mn^lt. m2 . 6 tl^:SC^i^xm^^nx\^^^'(>i ^icfiv^ 
fti:^»). B 1 4T i 3O l2<?>^^^b!^)*3i^T♦v^i, C Ctl^csolgCMlcffl UTli 

16 6K. 1 9 9 8 ¥> ( Jpn. J. Appl. Fhys. . 37. 5 1 6 6 ( 1 9 9 8). ) ^ ir^#%lc LTv^/c^ 
Brz\^. 

[ 0 0 5 7 ] 

Li)-L. *'9 6 0 0 t:%@x.6iaS4i^T-l±. IS J)f$)b*:^ § < 0 ^® t 7 :i- n x (^ffl 



1 I -^Kj y^'yy -\ / um. /jt <rj -o u i j * v x) Its v ' w- ^ /ja f»c v -53 ^ /^a itx Mil i:, iv 

-/^ x-7i)^mm^ n :h z t X' :^ ^ >i ^ - t-'m'^ ^ ti . mmumij^±.^Lxmmxm^j: t<7> 
o MWS3\zii. m 2 0 o'c^-^it. umtn\zfi^mmmi)^±^t^o lj^-l. /^'9 2 o o-c 

I 0 0 5 81 

;^'9 3 0 0 'c\zm-t^ tfi^mm^it e o o "c ^T-^i: ^ zcom<^^mmm^izini- 

if^mm^lt. mmm^AtH'^ l . 5 nm/m i n . mm^mc Jb^HD 3 nm/m i n . ^ 
M^i^Dij^m 2 . 5 nm/m i nT'*>o fc, Wi^o^S^i?- . 814X130 i2<^^aam<^ 

m<^'^^^f}-'h\t. 300 'ci?- "06 00 'c^T^asii^ t 'fc^o 

[ 0 0 5 9 ] 

( d ' ) iZTT-'t^ 7 ic. B i 4T i 3O i2«=^ttt'^*S^ib-'b^^-N|-vi C ^ > ^ ^ X) 20 
-40 nm^S<50«|g(<;ottt^J^^gB2 3 3 <50 tc. ^r•^£ 3 1 5 n mnm<7)'mk^^Bn 2 
3 2 J: 7 ic^r^, C <?)>l^«g-e . ttt^^^gP2 33 )b*. 134 (c) RumA 

( c ' ) iCTFi-SgUJi 2 3 Ucxtlt^LTv^^o ^riJ. II 4 Ic^-Tv^-fticoflilcfcv^T ^ . 
XR D^X^lHlJfvi) iiJST-lJ. B i 4T i 3O i2<^ ( 1 1 7 ) I4c7>f- ib*|liij ^ ti ^ o 

mmLrzmmm'mTm'mm.c^mmizisK^x . '^^^3^2 3 2\zn-t^mTmBniz 

ck 0 . 85S(^H^*i2 3 2 ti. B i 4T i 3O i2<?> (1 1 7 ) ffi^Jf o c t *'5SI^. ^ tiT ^ » 
[ 0 0 6 0 1 

ti^ <'&S, Bi4Ti30i2^ir<50BitTii:if^i:)b-^)|«ti^$ 

o 

[ 0 0 6 1 ] 

i30i2^«^ ( 1 1 7 ) @eiS] L f-^T'^^ C i: <J*^JB^ L/i, C <?) J: 7 ^^ft^T-fife^ L 

B i 4TJ 30i2^ti^ 1 0 0 nmnm.c^m^\z-t ^ h 2UV / c m^*a^ S +^^mMiliM 

ffitt^Tj^i- z i: n/i, i-::i±tciaB^ L cfc 7 ^c. e c r x ^n- -y 5^ u . 03^11 

^Zh i'HTftli: «:-5o 
[ 0 0 6 2 1 

tz^X'. ^mmit^m 2 0 3 \t . n 6 tc^i-t^flg^tm^^ n-cv^^, l36^c^f^Jl 

mitmm 203 l±. Bl4Ti30 i2^ft^Ml^fl5ffl;j^lcy:^ LTigflJ^ ^ 5^ >^#ty^)S 

mitm^-m 2 3 4 t . «?g(<?^S!S(^^*i 232 j^'^^k ltv^ ^^g^m 2 3 1 t <?>f«ii^f at 
T-^^^o EI 6 jcTF-tt^flg^j . n 4 ic^i-^.iBt [5]+iic. ^T^mm.i-mwm.cr)m.m\z ^ 

^\Z7r.-t ^^W<^m^. EI4 (b) ^i. <\tmQ\Z7r^t^mtii;t zhtmU^fiXK^h 

o 

[ 0 0 6 3 ] 



[ 0 0 6 4 ] 

it£oT> 134 (b) -^04 ( d ' ) . Jkum 6 iz^-t^mti'j: -^xK^^^mmitmm 2 

^ z tt^^mtt: ho zcon^it. i-^LfzE cR^^^v 9\z^*)m-^miti.-thm^. m 

m.muj^^hPFizmm't h t . ±ie!t#'i±ti. Mmmij^iSiT lx'^&l . t)-^mnmt,^±^ 
LX2. emmiz'^^-t hm.m<7>um^^X'. ±mLrzn'[i<^mmt}-'mf^x^ h, 

[ 0 0 6 5] 

±aiT-ii^ ^ ^-^ 9 > t<7)2 7t^mi}-h^x?>mit^-^m\zm.mLrzi}^. 2o<;)t«i 

mt t-hmff^^n. y'^-fnt-cr>^mt,^it^m.i^m^j:mfi^izitmiLx^j^^^j:\.^v^mt ^totv^ 

[ 0 0 6 6 ] 

1JiJ;tl3:. BaTiOa. Pb(Zr.Ti)03. (Pb.La) (Zr.Ti)03. 
LiNb03. LiTa03. PbNb306. PbNaNbsOis. Cd2Nb207. Pb2 
Nb207. (Bi. La)4Ti30i2> SrBi2Ta209^ tij-h^mmit^m 2 0 3 

tiTv^T . \'^-frii3-co^mi}'-(t^mmm^j:m.f^\zitmLx^y^j:\^^mt ta-^x 

\^hm<r)^\z. \'C^&WimtSi1^^<r)nW.<^Wi^WH%tii^9tW.\^X\^h-^mx^n\X. SOaiL 

>^<r>2iz^mi>-htiih^\'cm<r>^'t. ^m^\\Lmm2 ^ Z<r>^\z^ 9 (La) ^xh 
a>^'t7Z^ (xhn>^'^A) fe'^^^n ^ tlTv^ (La,Bi)TiO^(Sr.Bi) 
T i 0<?>ck 7 ^Srt^flgti-?, C tT. &®frLM<50 t^Si^ HT^ tl P ^ it -2. 3 t #| i: >5r s . 
[ 0 0 6 7 ] 

**:^§<^:»). S/Nltib^t 0 H < 55: 0 . ON. O F F c7)§4^«g:^f!Jilf lSK S , 

. ^«^ft:i|^;ic7>^i¥i!)*» < ^ •) . V - ^mrLij*^@efi5ic>5r§ i: . on. 0FF<?)§*^fli 

[ 0 0 6 8 ] 

-k^m.'tfiy.t. ^mW:\\Lmmi\t. l O nm<7)^j?ft*$>tllJ =); v^, t . '&.%,^^m\z 

fctt-5SJji:M^%J]i-r*lli. ^WiefkWiltt 3 O O nm± ») < L/i:^!b«J:v^. ^B^^tb 
^^SlJc^^^m. ^a^fbJt^Il<50j?^ ]b«3 0'^2 0 0nmT*>n«. L 

[ 0 0 6 9 ] 

iXic. m^\^ rz%^•\^'k'm x.tz^mw:\'cmm 2 o 3 ic^tts e o%i'icn'}^m'±\z^\^x^ 

^-t-S, — JiS:lc. B i 4T i 3O i2<^^^li> a ^ ^ K ^ e x xiftii Ifit^o^^lf^fl 
#T'^^ ^J*^ 4 0 nmlilT tSIJlfkL /ili^. - ^^mSTli)*^ < ^ti^ ck 7 lc>5r S 
f-i6lcB^5i)5:^#.i^«'l4)b«miiJ ^ tl^v^ C i: it)*^ ^3 tlT § . B i 4T i 3 O 1 2 6^ ^ fllR^ ^ tl 
fc^B^fbil^ll 2 0 3 tfcv^T^. 0 nrnWricSr^ i:m9il)b*^< rttl^ J: 7 ic 

^Sr •) (iij^fi) . B^BI^:^^^m't±)b*m«iJ$ ti'Srv^o c nic 5rt t ^j? ijM 0 n ^i. T j¥ 
<'S:?.i:. fi^^ii. ^(7)>|^flgT'li. ^ISg&fkit^3Jl 2 0 3 ic rtti -5 mrt ( PJ^it ) <)*/h$<^ 

[ 0 0 7 0 ] 



. + 4 Vl.:i±<?)mjBE^EP^ni-s < ^: 0 . + 5 . 3 VT+ 2 . 5 n A<nmm 

[ 0 0 7 1 ] 

o «iE^i&T^ -tii)!!^. + 4 VIC * T-fficTi-'S J: . MJI^ ±^ ^ i±T -5, ^-^ 

(+lnA) tliS^'). + 0. InA^SL jb-iTttl'S: < ^ ^, L ij- 1 > EP^ni-^mjE^ 
0 y \zi^T ^ it ^ t . - 0. 5nA<7) mrLij'-rttl ^ =b 7 IcSr -5 , 
[ 0 0 7 2 1 

^ h\z. mcoMEE^EP^n LTv^ <i:. ^J;clf, - 4VT-2. 3 n A^)^. - 5 . 3 V 

x-2. s n Amm<r>n<7)m'^i}*'mfi^. z<7>v<mi}^hM.<7ymz'ko\zjS:'^nx\.^ < 

\z. mf£-^iE<7)1^\5nzm^\Lxn < t . 4^Stt^i: jxW<?)lK<£«3iE)t)*mn€. J: 7 ic^rs, 

li. -4VX--0. 5 n ASS L i)-rtti-r . ep^o-r ^m£E^ 0 V ic LT t . +lnAc;>iE 
<i: 7 IC * ^ o 
[ 0 0 7 3 1 

\t. ^tmn<r>mj-\z)s\,^xm^j: ^m^immx-mmmm-^mm't ^ t . 07 (b) ic^^- 

<k7tc. n^iz^iti}^m.il^, 13 7 (b) 6- "b ^ 6- ^ J: 7 ic. J^gi3i)^i)*jlv^:^<j«. m 

fl^^sri^^i^-ttitj. m^\yim\zi)-t-i^h-f . mumjimkitmciz^^^ . mmzm^-^m 

[ 0 0 7 4 1 

^ *) iE'k(r>m'^j: h^^mui)^ . m^Azm^-kun^ - i^mmzmn-^t^ ^ -^tztztbizu 

m\^in.x\^^iz\-fX'3h^. ztLXt. m=f-<r>^tK^i\L {%^.<r)Wk^-^m.fi^ - i^nmt<^ 
[ 0 0 7 5 1 

^fz. ~^&3\zm}£tm\'-'^Bm-^^fSimMi^m\zis\.^xit. 5 v^Mx.-5Sv^mff%En 

^j:^mz.\tmm 20 0 nmi>i±<7)^^mmi^wm\z. mv^mffi^en^n Lrzm^iz^K^xmr 

ti^rv^*'. zn\:^jL±.<^mR^B\inv't ^ t^.m\zmMt''Win^ ^ 1 \z^j: ^ . wm^i^h-'mm. 
t^mmmm ^ y) -km^mzt, z<7y^^ iz^mmmLfzwrnit. zniii 

[ 0 0 7 6 1 



i-X _L »>- B>t "rj /w IK B7i ^ li^ fv- V ^ -O -fT IX f>- ;i'J 1^ s liJ t 'd. C rv- 17'J /js cK / »>_ X I O 1 ^ 1 

i 3O 1 2 <^ fb^M 1^65 a fiX ic It^ LTjgfiJ^r ^ 5^ > ^ # IS «o ^ ^gUH <?) cflc . J^l^g 

3 1 5 nmmm<7>m'^<^B i 4T i 30 \2<^w^^^ni}^irtWi L X h ^mmitmm 203 
J It. mm 4 0 n m^^<7)Ji^flgTii. EI 9 tc^-r ck 7 ^j:mmm&nit'k^-t o ^-r.m? 

^^ff^B^ L/c#]a^cosi5§T-i±. + 1 4 V ^-r-mff^EP/jn LT ^ . 1 0 -"A^i^^ojKii'^'Srm 

I 0 0 7 7 1 

n^vtmt^j: ^rz'^\zn<r>mf£'^iwiju^^ t . - i o-'^Anm<7)nmi}^wtiti^i}^. mm-r 
^n<^mj£^-2vnmt't^t.M^zmw,t^WLfi^\^u&tK<7>v<mt-^j:ho ^ 

tl -b c7> g; }A ^ <^ ^ fli ^ -14 g| ^fe -5, , 
[ 0 0 7 8] 

±. \z mm Lfz^ 1 iz. ^mmitfffmm 2 0 2 \t. 4 0 nmnm\ii±.<7ymm\zis\^Tii. 
m^m&<7)±B\'^ii^mmm^miziiK^x . +1 5 v3gs<7)Mv^«jEE^EP^n-r-2» c 0 

i|^5)1 2 0 3l±. ^i?)b*]» < 'SriWffi /^;t^,^BX'ii. 13 Uc^ L/2« 

MB5 3!aJI^aic J: E OmiI^i--5 C i:T'. HU i!! L § '|± ^ 5k ^ =): 7 ic ») . I^ftim^ 

~2 0 0 eV t±B\.^rzdb. $ tlT fFffl "t ^ "^^X^cox^^^udf^^^^-ir^ ^^^m 

[ 0 0 7 9 ] 

[EI 1 ] ^^m<^mm.<^rmizi^i-f ^m^mmmmm.<7^mf^m^mmm\z^.^mii^m 

(a) i: . g^^^JZ;:;^ LT^i-iiBHS (b) . RU^^^^±LX TTs-tmii^m (c) 
[H 2 1 TSPmffiW 2 0 2 iztwm-t ^nBti^r^ i}^hniOli\^lzWJ'^^ ^fzmz^u 

izmt. ^ hiziEcDi^i^iz-mm^ a . M'^iznw^^\zmLrzt^\z^m^it^m2 
0 3 'kwiii^mmi.h^t^ < t 'J ^ ^(Tyv^m-^^-f'^^mx'^h^. 

[US] E C R >y 9 vi^fflv^T B i 4T i 3 O j 2^«^^ I- /^ii n <^ ^ 4pAL/i^m 
9rt » ic -t fiK ^ M S <7) ^ < b ^ ^ L iff '14 13 T- ^ -g, , 

[13 4 1 f^ssiL/itr7.-7 7.i: ^9 > tmmt-^^t^wm<^mm'km7^m'm=r-m^m.X' 
mmLfz^^-^Tjk'tm^m.wMtm.mmx'^h^, 

[13 5 ] ^=tlxMSlc?t-r*fi^^aI)^fcJajf^<50^<bi&^ LfzJ^'ttHTas^*. 
mm L fc,lsm^^i-iiB^I3T-3^^o 
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